Studies on the mechanism of ovulation using the model of the isolated ovary.
Using the isolated perfused rabbit and rat ovaries as experimental models, we have studied various biochemical aspects of the ovulatory process. In rabbits, ovulations were induced by injecting hCG prior to the perfusion or by adding LH directly to the medium. In PMSG-treated rats, ovulations were induced by adding LH to the perfusion system. Steroids and other metabolites were analyzed in the perfusate and in follicular fluid. Steroid levels in follicular fluid were high early in the preovulatory development, but declined to very low levels 4 hours after LH stimulation. Levels of prostaglandins E and F rose as ovulation approached. In both perfusion models, indomethacin blocked ovulation without affecting steroid release or oocyte maturation. In the rabbit, PGF2 alpha reversed the indomethacin-induced inhibition and was able to induce follicular rupture by itself. Manipulations of the follicular fluid content of progesterone and estradiol to supraphysiological levels did not affect follicular rupture or oocyte maturation in the rabbit model. When the initial increase in LH-induced steroidogenesis was blocked by a 3 beta-ol-dehydrogenase inhibitor, ovulation was not affected. In rats, inhibition of estradiol production by an aromatase blocker did not affect the ovulatory process. When the endogenous formation of cyclic AMP is increased by pretreatment with a phosphodiesterase inhibitor, the LH-induced ovulation frequency increases in rabbits. Furthermore, forskolin, which increased the adenylate cyclase activity, stimulated steroidogenesis and induced follicular rupture. Recent experiments in the rat indicate that cyclic AMP acts on the ovulatory process via an effect on prostaglandin synthesis.